The aim of the present investigation was to describe variations in serum thyroglobulin in relation to sex Since the middle of the sixties the presence of thyroglobulin (Tg) in human serum has been well established (Hjort 1961 (Hjort , 1963 Hjort et al. 1970) . Recently specific radioimmunoassays for the measurement of Tg have been developed
Since the middle of the sixties the presence of thyroglobulin (Tg) in human serum has been well established (Hjort 1961 (Hjort , 1963 Hjort et al. 1970) . Recently specific radioimmunoassays for the measurement of Tg have been developed (Roitt 8c Torrigiani 1967; Van Herle et al. 1973; Ochi et al. 1975; Schneider et al. 1977; Pinchera el al. 1977; Bodlaender et al. 1978 ). This paper presents a rapid method for measurement of serum Tg, including a well-defined reference sample group, giving reference intervals according to sex and age. Furthermore the possible contribution of short-term intraindividual variation to the width of the reference intervals has been investi¬ gated (Cotlove et al. 1970 ).
MATERIAL AND METHODS

Material
None of the subjects included in the study has previously had any endocrinological disorders. They received no medication at the time of investigation (P-pills included), nor had they been subjected to X-ray investigations within the past 3 months. Body weights were within normal limits related to their heights. Serum concentrations of TSH, triiodothyronine and thyroxine were all within reference limits. All specimens with anti-Tg autoantibodies (TgAb) were excluded (see below).
Initially 152 blood-donors were investigated. Based on questioning and inspection, no goitre was present in any of the persons. Seven were excluded because of the pre¬ sence of TgAb, leaving 145 for the study. Of these 72 were women (age: 20-63, median years), and 73 were men (age: 19-63, median 39 years). Blood specimens were drawn in a supine position. Samples collected during the day were centrifugated in the after¬ noon. Serum was immediately separated and stored at -20°C.
Intra-individual variation was studied in 10 male volunteers with no palpable goitre. Blood was sampled on 3 consecutive days between 7.30 and 9.00 a. m. after an overnight fast. The subjects were supine for 10-15 min before venipuncture with a minimum of tourniquet. After removal of the tourniquet, a maximum of 50 ml of blood was col¬ lected through the suction effect ot a syringe.
All specimens from the same individual were run in the same assay. Specimens from the normal persons were run at random in relation to age of the persons in a limited number ol assays.
Methods
Measurement of thyroglobulin.
-
The method used was a modification of the double antibody radioimmunoassay described by Van Herle et al. (1973) . Tg was purilied and iodinated as described previously (Feldt-Rasmussen 1978) , and antiserum raised in rabbits as described by Harboe Sc Ingild (1973 (Doumas 1975) , as well as by dry weight deter¬ mination after extensive dialysis against distilled water (Hunter 1966 A typical example of the unweighted and weighted logit-log curves is shown in Fig. 1 . The mean counts in zero tubes were in this example 14 920 counts/ 10 min, corresponding to a fraction bound at zero concentration (B"/T) of 16°/o. Five independent assays yielded a mean correlation coefficient of 0.97.
Precision.
The reproducibility of the assay was evaluated using duplicate or more determinations of three control sera at various Tg-concentrations over a 3 week period (9 assays). The mean Tg-concentrations of the pools were 4.2, 9.5 and 28.9 //g/1. The within-assay coefficients of variation were 3.6°/o (n=18), 8% (n = 26), and 8% (n = 29), and the total-assay coefficients of variation were 11. 15 and 14°/o, respectively. Serum thyroglobulin (ug/1) oí the material around 40 years. As shown in Table 1 only some of these groups were actually distributed in a log Gaussian way. The distributions showed in no instances kurtosis, but for the groups consisting of women > 40 years and the total group of men, respectively, there was a certain degree of skewness (P < 0.05). The reference intervals for men and women were given by the 2.5 and 97.5 percentiles of the log Gauss calculations in Table 1 .
The distributions of Tg-values for the above mentioned 4 samples groups are illustrated on probit-log scale in F"ig. 3.
Short-term intra-subject variability of serum Tg
All values from the 10 subjects included were measurable and below the upper reference limit for men (< 40 years) ( Table 1 (Schneider et al. 1977; Finchera et al. 1977; Van Herle et al. 1973) . The advantage of the present method is its speed obtained largely by pre-incubation of sample and antiserum at higher temperature, as recently also shown by Bodlaender et al. (1978) .
The lack of international preparations of standard and control material made inter-laboratory comparison of accuracy impossible, the consequence of which have been discussed by Bangham 8c Cotes (1974) . Therefore, the above control procedures employed for Tg were important for the specificity in relation to the antigen. The high specificity in relation to the rabbit antiserum used was indicated by excluding interference from even non-physiologically high levels of thyroid hormones, as also done by other investigators (Van Herle et al. 1973; Schneider et al. 1977; Pinchera et al. 1977) .
The importance of TgAb as an interfering substance in the methods has been thoroughly investigated by Schneider 8c Pervos (1978 (Figs. 2 and 3 ), but it was significant only for women. The reason for not observing this effect previously might be due to differences in selection of the donor material and in the size of the group above 40 years of age (Torrigiani et al. 1969) .
In the present investigation an even distribution of the persons in age and sex groups increased the significance of testing the distributions and differ¬ ences. All groups tested, showed 10, 50 and 90 percentiles of almost equal value in both methods of calculation. Dut to the relatively small sample sizes, the parametric description of the 95°/o reference interval was superior to the non-parametric, reducing the confidence interval for the 97.5 percentile (Bliss 1967; Wulff 1976; Diem 8c Lentner 1970) .
The variability of serum Tg within the same subject with time has pre¬ viously been shown by Van Herle et al. (1973) for 4 normal persons to be within the reference range of 95 blood-donors. In our study normal males varied only to a small degree over a 3-day period, which information was important when evaluating changes in serum Tg over a short period as for instance for turn¬ over studies following thyroid surgery (Feldt-Rasmussen et al. 1978) .
